(R)-and (S)-1-(dichloromethyl)-1,4-diethyl-2-phenyl-1,2-dihydrophthalazine (rac-5a): Synthetic method and characterization data of rac-5a have been reported in our previous publication.
(R)-and (S)-2-(1,4-diethyl-2-phenyl-1,2-dihydrophthalazin-1-yl)acetonitrile (rac-5b):
Synthetic method and characterization data of rac-5b have been reported in our previous publication. 7 1,4-diethyl-2-phenylphthalazin-2-ium chloride (6): A 4 mL vial was charged with 48 μmol of 1,4-diethylphthalazine 4 (9.0 mg), 480 μmol of 2-(trimethylsilyl)phenyl trifluoromethanesulfonate 18 (144 mg), 530 μmol of anhydrous CsF (81 mg) in 0.05 mL of THF was heated to 60 o C. After 2 hours, the solution was cooled down, concentrated in vacuo and purified by reversed phase column chromatography using water containing 0.1% trifluoroacetic acid. Trifluoroacetate ion was replaced with chloride ion by the addition of a drop of brine to the resulting solid followed by co-evaporation under high-vacuum condition. The solid was filtered with HPLC grade dichloromethane and the filtrate was dried in vacuo for 12 hours to afford 6 (1.3 mg).
Isolated Yield: 9 %.
Physical Property: Colorless semi-solid. 
(7R,8R)-, (7S,8S)-, (7R,8S)-, and (7S,8R)-4'-ethyl-8-methyl-2'-phenyl-2'H-spiro[bicyclo[4.2.0]octane-7,1'-phthalazine]-1(6),2,4-triene (rac-7):
A 4 mL vial was charged with 48 μmol of 1,4-diethylphthalazine 4 (9.0 mg), 480 μmol of 2-(trimethylsilyl)phenyl trifluoromethanesulfonate 18 (144 mg), 530 μmol of anhydrous CsF (81 mg) in 50 μL of THF was heated to 60 o C. After 2 hours, the solution was cooled down, concentrated in vacuo and purified by reversed phase column chromatography using water containing 0.1% trifluoroacetic acid to afford 1.1 mg of rac-7.
Isolated Yield: 7 % (overall).
Physical Property: White solid.
TLC: Rf = 0.30 (silica gel, ethyl acetate/hexanes 1:4). 8 and characterization data of 18 has been reported in our previous publication.
H NMR (500 MHz
,
IR (neat)
3-methyl-6-phenyl-1,2,4,5-tetrazine (22): Synthetic method and characterization data of 22 have been reported in our previous publication. 10 Then, K2CO3 was added until the pH of the solution became 7. The organic layer was extracted with dichloromethane and water, was washed with brine solution, and was purified by flash column chromatography (ethyl acetate/hexanes 1:1 to 9:1) to afford 24 (23 mg). 
Computational Method Benchmarking
Representative transition state structures, as well as the starting materials leading to them, have been calcu lated at the M06-2X/6-311++G(d,p)//B3LYP/6-31G(d) level of theory for comparison. The resulting computed free e nergies of activation are tabulated below in units of kcal/mol. 
M06-2X

